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Background malignancies constitute as much as 90% of the cases of head and neck cancer. among the most common malignancies in this area are squamous cell carcinoma (75%), lymphomas (2.5%), and salivary gland cancer (7.5%). other malignancies constitute 15% of cases. squamous cell carcinoma is the most frequent laryngeal malignancy, occurring in 98.7% of cases [1] . It develops from squamous cell epithelium or pseudostratified ciliated epithelium that transforms into stratified squamous epithelium via metaplasia. a retrospective analysis of selected epidemic and clinical phenomena regarding laryngeal and hypopharyngeal cancers, conducted between 1991 and 2001 in 19 clinical centres in Poland and including 11,884 cases of laryngeal malignancies, revealed that the proportion of women with laryngeal and hypopharyngeal cancers increased significantly in the period 1991-2001. the m:F proportion is 8:1. the peak incidence in both sexes fell in the age range 51-60 years. the prevalent location of laryngeal cancer in the analyzed period was the glottis (47.6%), followed by the epiglottis (40%). In the majority of patients (59.7%), laryngeal and hypopharyngeal cancer was diagnosed at late stages of local progression (t3 and t4) and depended on the status of the regional lymph nodes of the neck (N feature) [1] .
the oncogenesis of head and neck cancer is presumed to be a multi-step process with the involvement of both exogenous and endogenous carcinogenic factors. the former include physical, chemical and biological factors, while the latter include genetic factors, impairment of the immune system and hormonal disorders. the exogenous factors impair cell proliferation and generate mutations in the genetic apparatus of the cell (e.g. mutations in tumour suppressor genes, oncogenes and modulatory genes). among the known risk factors of head and neck cancer are cigarette smoking and alcohol, particularly spirits, which are considered to be the main factors causing over 90% of cases of the development and incidence of laryngeal cancer [2, 3] .
the effectiveness of oncological treatment based on the 5-year survival of patients without clinical signs of recurrence is poor as the 5-year survival rate in patients with t1 and t2 tongue cancer is approximately 28%. in patients with t1 and t2 tonsil cancers, the treatment outcome is better, and the 5-year survival rate is approximately 37%. However, in the case of clinical progression stages iii and iV, no cases of 5-year survival were observed [4] .
Objectives
the aim of the study was an evaluation of the incidence of recurrences in patients treated surgically for laryngeal cancer during a 5-year follow-up.
Material and methods
the study group consisted of 123 patients with laryngeal cancer who had not been previously undergoing chemotherapy and/or radiation therapy. histopathological examination revealed squamous cell carcinoma in all patients, and was followed by the assessment of histological malignancy grade (g feature).
the data characterizing the epidemiology and clinical status of the tumour obtained from medical history were analyzed for: 1) sex and age; 2) addictions -cigarettes and alcohol; 3) location of the tumour in the larynx; 4) tNm classification and stage of clinical progression; 5) histological malignancy grade (g feature); 6) methods of treatment; and 7) recurrences and deaths. Information on health status was obtained from medical records provided by the patients or their families. the five-year survival rate with and without recurrences was evaluated.
the tnm classification and stage of clinical progression of the tumour were established in accordance with the union for International Cancer Control (UICC) guidelines [5] .
the who histological typing of tumours of the upper Respiratory tract and ear (WHo, geneva 1978) determines the grade of malignancy of squamous cell carcinomas based on the maturity characteristics of their cells. a 4-degree grading was established based on the degree of cell maturity: highly mature, well differentiated (g1), moderately mature, moderately differentiated (g2), of low maturity, poorly differentiated (g3) and undifferentiated (g4), rarely diagnosed in the laryngeal mucosa [6] .
Statistical analysis
the results of the study were analyzed statistically. the values of the analyzed parameters measured on a nominal or ordinal scale were characterized using amount and percentage; those measured on an interval scale were characterized using the arithmetic mean, standard deviation, median and range of variability depending on the form of distribution (Shapiro-Wilk test). An χ 2 test for independence was used to establish correlations between the analyzed characteristics, with Yates' correction used in the case of small sample sizes. to analyze and compare the survival rates after treatment, survival analysis was used during the follow-up. Survival function was estimated using the Kaplan-meier estimator based on continuous survival times. the analysis of subgroups conducted according to the categories of the analyzed qualitative characteristics required tests for the comparison of survival in two or more subgroups: log-rank test or Cox's F test. to assess the impact of ordinal or continuous quantitative variables, Cox's proportional hazards model was used.
a 5% error and the significance level of p < 0.05 were established to indicate the statistical significance of the obtained differences or correlations. the statistical analyses were conducted using statistica v. 10.0 software (statsoft, Poland).
Results
surgical treatment was used in all 123 patients. total laryngectomy was conducted in 85 (69.1%) patients, while endoscopic laser resection of the tumour was conducted in 38 (30.9%) patients. the investigated group consisted of 108 (87.8%) men and 15 (12.2%) women. the age of the patients ranged from 32 to 78 years (mean 58.6 ± 9.1 years). the prevalent stages of local progression were t3 (45 cases) and t4 (40 cases). the tumour invaded the epiglottis in 59 patients, the glottis in 60 patients, and the hypoglottic region in 4 patients. in the group of 85 patients subjected to total laryngectomy, stage iV of the clinical progression of laryngeal cancer was found in 60 patients, and stage iii was found in 25 patients.
in the group of 38 patients in whom endoscopic laser resection of the tumour was conducted, the local progression stages t1 and t2 were found in 24 and 14 patients, respectively. in this group of patients, stage i of clinical progression was observed in 24 out of 41 patients, stage ii was observed in 12 patients, while stage iii was observed in 2 patients.
well differentiated tumour (g1) was found in 35 cases, moderately differentiated tumour (g2) was found in 73 cases, and poorly differentiated tumour (g3) was found in 15 cases. lymph nodes were assessed using palpation and ultrasound (us) examination of the neck before the surgery. enlargement of lymph nodes (n1 + 2 + 3) was reported in 45 patients.
the 5-year post-treatment follow-up was survived by 72 (58.5%) patients, while 51 (41.5%) patients died, including 34 (27.6%) due to cancer and 17 (13.8%) from other causes. local recurrence occurred in 15 (12.2%) patients, lymph node recurrence occurred in 10 (8.1%) patients, while local and lymph node recurrence and/or distant metastases occurred in 8 (6.5%) patients. distant metastases occurred in 15 (12.2%) patients, including lung metastases in 12 patients, liver metastases in 1 patient, spinal cord metastases in 1 patient, and metastases in multiple locations in 1 patient. in total, recurrences were observed in 33 (26.8%) patients, and no recurrence was observed in 90 (73.2%) patients (tab. 2).
during the 5-year follow-up, lymph node recurrences were found in 10 (8.1%) patients in the period between 3 and 48 months after treatment, with a mean value of 18.4 months.
local and lymph node recurrences were found in 8 (6.5%) patients. radical surgery of the recurring tumour was conducted in 5 patients, and palliative care due to the size of the recurrence was provided to the remaining 3 patients. local and lymph node recurrences occurred between 3 and 48 months (mean 18.4 months) after the original surgery in the patients included in the 5-year follow-up. distant metastases occurred in 12.2% of the patients included in the 5-year follow-up, with the mean time of occurrence of metastases of 23.3 months (tab. 1). the incidence of recurrences increased significantly with the increase of the t feature (p = 0.02), n feature (p = 0.01), stage of clinical progression (p = 0.003), and histological malignancy grade (p = 0.002). the incidence of recurrences also depended on the origin of the cancer. in the glottic area recurrences were significantly less frequent than in the epiglottic area (p = 0.05) (tab. 2). no significant correlation was found between the type of recurrence (local or lymph node) and the clinicopathological tumour characteristics in the 5-year follow-up (tab. 3).
log-linear analysis did not reveal any simultaneous effect of several variables on the occurrence and type of recurrence. the 5-year survival rate in the patients with recurrence was significantly worse than in the patients without recurrence, p < 0.00001. there was no statistically significant correlation between the type of recurrence and 5-year survival rate (tab. 4).
Using multiple factor analysis based on Cox's regression model, the potential correlation between the 5-year survival rate in the patients with laryngeal cancer and the combination of the analyzed parameters was assessed. this analysis showed that among significant independent prognostic factors for the patients with laryngeal cancer during the 5-year follow-up were: status of the lymph nodes of the neck (n feature) and stage of local progression (t feature) (p = 0.00001) (tab. 5). * -level of statistical significance for the comparison of the incidence of failures between the various categories of a characteristic; # -level of statistical significance for the comparison of the incidence of failures with the individual characteristics as described in this column. * -level of statistical significance for the comparison of the incidence of failures between the various categories of a characteristic; # -level of statistical significance for the comparison of the incidence of failures with the individual characteristics as described in this column. histological malignancy stage (g). no statistically significant correlation was established between the type of recurrence and clinicopathological characteristics. similar results were reported by Spector et al. [14] . the effectiveness of surgical treatment should be based on the most effective possible minimization of local recurrences and the concurrent increase in patient survival rate. in patients with advanced laryngeal cancer treated surgically, there is a risk of local and/or regional recurrence. the risk of recurrence after surgical treatment is high in patients after microscopically or macroscopically non-radical resection of the primary or metastatic tumour. this applies to tumours at both late stages of clinical progression and a low grade of histological malignancy, especially in patients with the tumour infiltrating the epiglottis, as well as patients with the tumour in the hypoglottic region. treating recurrences of laryngeal cancer poses a much greater problem than primary treatment.
one of the main reasons for failures in the treatment of laryngeal cancer are metastases to regional lymph nodes. the outcome depends both on the success of treatment of the primary tumour and the procedure used to treat metastases to lymph nodes.
the percentage of patients treated surgically due to recurrences in regional lymph nodes varies from 3% to 20%, and the time of occurrence of cancer metastases is from 1 month to 7 years. most metastases occur within 1 year, but some authors emphasize that approx. 28% of cases occurred 3-5 years after the end of treatment [15] . the incidence of lymph node recurrences increases in the case of non-radical surgery, macroscopically and microscopically identified metastases to lymph nodes, or cancer infiltration of tissues outside the lymph node capsule. Particularly poor prognosis is related with recurrences that occurred a short time after surgery [16] [17] [18] .
distant metastases in the investigated group occurred in 12.2% of the patients included in the 5-year follow-up, with the mean time of occurrence of metastases of 23.3 months. similar results, from several to a dozen per cent, were obtained by other authors [12, 19, 20] . the incidence of distant metastases depended on the stage of local progression and the presence of local and/or regional recurrences [19] .
